species richness and distribution of the continental ant fauna (Kempf, 1972; Brandao, 1991; Fernandez & Sendoya, 2004 ). The first publications on continental ants date back to the 19 th century and were focused on the Valley of Quito. Mayr (1866) reported Hypoclynea ursus Mayr 1866 [currently known as Dolichoderus abruptus (Smith 1858)] in Quito, Pichincha Province. Orton (1872) reported again Dolichoderus abruptus and Neoponera carbonaria (Smith, 1858) in the Valley of Quito. Cameron (1891) published a list of six ant species (Camponotus atriceps (Smith, 1858) , Camponotus silvicola Forel, 1902 , Cylindromyrmex whymperi (Cameron, 1891) , Ectatomma brunneum Smith, 1858, Odontomachus haematodus (Linnaeus, 1758) , and Pheidole cameroni Mayr, 1887) Province (Mertl et al., 2010; Ryder et al., 2010) . Salazar & Donoso (2013) gathered museum specimens from Limoncocha (Sucumbios Province) collected by C. Rettenmeyer's research group. These studies suggest that alpha diversity in the Amazon may well reach >400 ant species. Nowadays, ecology-focused research has made a larger impact (and has filled more museum cabinets) on our understanding of Ecuadorian ant biodiversity and its ecological functions , Kaspari & O'Donnell, 2003 , O'Donnell et al., 2005 , O'Donnell et al., 2007 , Mertl et al., 2012 , Delsinne et al., 2013 , Donoso et al., 2013 , Clay et al., 2015 .
This study aims to 1) provide a first comprehensive review of published literature on Ecuadorian continental ants, and current local initiatives to document the ant species living in Ecuador; 2) update published species names and locality information for all records; 3) explore the geographic patterns of the records, reviewing the Ecuadorian regions, provinces, and national parks covered in the list; and 4) provide recommendations for future collection efforts.
Materials and Methods
Ant records for continental Ecuador were extracted from peer-reviewed journal articles (e.g. taxonomic literature, checklists, ecological manuscripts) found in our research libraries and through the Internet using standard tools (Google Scholar) and databases (ISI Web of Knowledge, antcat.org and antweb.org). Information included in PhD theses, reports, museum and online databases were excluded from the list. We relied on published literature because we wanted to provide a working baseline of ants in continental Ecuador, and not a comprehensive review of unpublished museum material. Given our focus on the distribution of ant species, records from all previous regional catalogues (e.g., Kempf, 1972; Brandao, 1991; Fernandez & Sendoya, 2004) that did not include locality information were excluded from analysis. However, species reported in the regional catalogues elsewhere for Ecuador with no specific locality info was included in the list as locality "unknown". We standardize all taxonomic information using Bolton (2014) available in the AntCat.org online tool.
We georeferenced all specimen records in the list by using Google Earth and country-level gazetteers. No georeferencing error was estimated. All locality names were updated, correcting for misspelling (common among non-Spanish speaker collectors) and the latest changes in political divisions of Ecuador. Three provinces (Guayas, Napo and Pichincha) have recently been split into 7 provinces (Guayas and Santa Elena; Napo and Sucumbios and Orellana; Pichincha and Santo Domingo de los Tsachilas). We plotted these records against standard maps of provinces (Instituto Nacional de Estadísticas y Censos, 2012), national regions (Universidad del Azuay, 2003) , and Ecuadorian protected areas and National Parks (Ministerio de Ambiente del Ecuador, 2014).
Results
We found a total of 149 articles that report continental Ecuadorian ants. In total, these articles provided us with 2,124 ant records from 679 ant species (Table 1) . These ant species were distributed among 180 localities. We found 68 ant species currently endemic to Ecuador. The number of duplicate records (i.e. museum specimens reviewed in more than one publication) and records with no specific locality info was high; only 1,125 ant records were counted after removal of duplicate records and records with no locality information. The full dataset used for analysis is provided as supplemental material.
The average number of records per ant species was 1.8 (SD=1.9) and the average number of ant species per locality was 6.2 (SD=29. 7) . The majority of records are from three provinces (Orellana, 410 ant records and 378 ant species; Sucumbios, 212 and 177; Pichincha, 129 and 92) from the northeast of the country (Fig 1 and Table 2 ). One region (i.e. "Oriente" or Amazon basin) has the highest quantity of records (779 records and 487 ant species). Consequently, only 10% of the 1,125 records in our gazetteer fall within the Coast region ( Fig 2) . The Ecuadorian system of National Parks and protected areas are not well represented in our database. Nonprotected areas registered 777 ant records and 510 ant species. The same pattern applied to endemic ant species, which were poorly covered by the Ecuadorian system of protected areas. Most endemic ant records are towards the Pichincha and Santo Domingo de los Tsáchilas provinces (at the center of the country) near the major airport (Fig 3) . Only 8 (out of 68) endemic ant records fall within conserved areas (Fig 4) . 
Discussion
We present the first list of continental Ecuadorian ants 150 years after the first record of an ant in the country. The 149 papers report 1,125 unique ant records distributed in 180 unique localities. Consideration of this list shows an incomplete and skewed picture of the diversity and species richness of Ecuadorian ants. The total number of species in the list and our accumulated knowledge on the different localities is extremely low. For example, there has been attemps to record complete ant faunas of only 1 locality within Ecuador (Ryder et al., 2010) . The collection records are biased towards northwestern areas, possibly due to the presence of the major airport in the capital city, greater accessibility towards the northern Oriente land, and the presence of older research stations. Specimen records in general, and endemic species in particular, are not well represented in National Parks. These trends suggest many different ways to ameliorate the problem. We hope this list will encourage local scientists to report all unpublished records (in theses, reports and online databases) in peer-reviewed journals. Reporting new records requires a basic amount of work that local students and scientists are not yet accustomed to do, especially when they do not have proper resources at hand. This work includes properly curating and labeling pinned specimens, depositing specimens in museums, reviewing relevant literature, and geolocating, databasing, and imaging specimens. More effort should be put to survey underexplored areas. The paucity of record accumulation in our database prevents us from doing more telling analyses (e.g. Guenard et al., 2012) , but it does suggest that Provinces like Loja (with 0 georeferenced records), Cañar (2 georeferenced records), Bolivar and Santa Elena (3 georeferenced records each), and Carchi and Chimborazo (4 records each) can be better explored. Local scientists need to collaborate and educate local authorities in conservation practices. Natural reserves in Ecuador are poorly sampled for ants, an ecologically dominant group of insects. As a consequence, national parks have little knowledge of what they protect. Finally, we challenge Ecuadorians to explore the broader ecological impacts of ants in Ecuador.
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Cheliomyrmex
Cheliomyrmex andicola Emery 1894 Orellana [107] , [108] , [137] Cheliomyrmex audax Santschi 1921 unknown [4] , [137] Cheliomyrmex morosus Smith 1859 unknown [123] [24] , [40] , [66] , [68] , [107] , [108] , [146] Eciton burchellii foreli Mayr 1886 Guayas, M.Santiago [137] Eciton drepanophorum Smith 1858 unknown [8] , [44] , [60] , [137] Eciton dulcium Forel 1912 Sucumbios [40] , [148] [39] , [44] , [60] , [73] , [106] , [108] , [109] , [119] , [137] , [148] Eciton jansoni Forel 1912 unknown [137] Eciton lucanoides Emery 1894 Sucumbios [42] , [148] Eciton mexicanum Roger 1863 Orellana, Sucumbios [24] , [39] , [40] , [109] , [148] Eciton rapax Smith 1855 Orellana, Sucumbios [19] , [40] , [108] , [109] , [137] Eciton uncinatum Borgmeier 1953 Chimborazo [8] , [45] , [70] , [137] Eciton Ectatomma opaciventre (Roger 1861) Napo [2] Ectatomma ruidum (Roger 1860) Guayas, Pichincha, Sucumbios [16], [33] , [54] , [78] , [112] , [120] , 
Gnamptogenys
Gnamptogenys aculeaticoxae (Santschi 1921 ) Sucumbios [120] Gnamptogenys acuminata (Emery 1896) Sucumbios [120] Gnamptogenys acuta (Brown 1956 [8] , [33] , [35] , [44] , [66] , [67] 
Species Provinces Cited in

Labidus
Labidus curvipes (Emery 1900) unknown [137] Labidus praedator (Smith 1858) Esmeraldas, Orellana, Sucumbios [24] , [35] , [36] , [37] , [41] , [42] , [68] , [107] , [108] , [109] , [118] , [119] , [137] Labidus spininodis (Emery 1890) Orellana, Pichincha [33] , [66] , [67] , [108] 
Neivamyrmex
Neivamyrmex adnepos (Wheeler 1922) unknown [137] Neivamyrmex cristatus (André 1889) Orellana, Sucumbios [39] , [44] , [107] , [108] , [137] Neivamyrmex diana (Forel 1912) unknown [137] Neivamyrmex emersoni (Wheeler 1921) unknown [137] Neivamyrmex falcifer (Emery 1900) unknown [44] , [137] Neivamyrmex gibbatus Borgmeier 1953 Orellana [109] , [137] Neivamyrmex halidaii (Shuckard 1840) unknown [137] Neivamyrmex legionis (Smith 1855) unknown [38] Neivamyrmex planidens Borgmeier 1953 Bolívar [8] , [45] , [70] , [137] Neivamyrmex pseudops (Forel 1909 [120] Neoponera chyzeri Cotopaxi, Imbabura, Pichincha [33] , [99] Neoponera commutata (Roger 1860) Orellana, Pastaza, Pichincha, Sucumbios, Tungurahua [24] , [44] , [60] , [99] , [120] , [141] Neoponera cooki (Mackay & Mackay 2010 ) Sucumbios [99] Neoponera crenata (Roger 1861) Orellana, Pastaza, S.Domingo, Sucumbios [99] , [119] , [120] Neoponera curvinodis (Forel 1899) Sucumbios [99] Neoponera donosoi (Mackay & Mackay 2010 ) Pichincha [99] Neoponera eleonorae (Forel 1921 [60], [67] , [99] , [118] , [119] , [120] , [143] Neoponera rostrata (Emery 1890) Orellana [99] , [119] Neoponera rugosula Emery 1902 Orellana [99] Neoponera schoedli (Mackay & Mackay 2006) Cotopaxi, Pichincha [97] , [99] , [127] Neoponera striatinodis (Emery 1890) Orellana [119] Neoponera unidentata (Mayr 1862) M.Santiago, Napo, Orellana, Pastaza, Pichincha, S.Domingo, Sucumbios [44] , [99] , [119] , [120] Neoponera verenae Forel 1922 Los Ríos, Napo, Orellana, Pichincha, S.Domingo, Sucumbios [33] , [99] [24] , [33] , [115] , [120] Odontomachus biumbonatus Brown 1976 Orellana, Sucumbios [19] , [106] , [117] , [119] , [120] , [127] Odontomachus bradleyi Brown 1976 Napo [20] Odontomachus brunneus (Patton 1894) Sucumbios [120] [33] , [44] , [67] , [99] , [106] , [115] , [118] , [119] , [120] Pachycondyla impressa (Roger 1861)
Cotopaxi, Esmeraldas, Guayas, Imbabura, Los Ríos, Napo, Orellana, Pichincha, S. Domingo, Sucumbios, Tungurahua [24] , [33] , [99] Strumigenys longispinosa Orellana, S. Domingo [7] , [67] Strumigenys louisianae Roger 1863 Esmeraldas, Sucumbios [7] , [120] Strumigenys metopia (Brown 1959 
Species
Provinces Cited in
Strumigenys
Strumigenys trudifera Kempf & Brown 1969 Orellana [106] , [119] Strumigenys umboceps (Bolton 2000) S. Domingo [7] Strumigenys urrhobia (Bolton 2000) Napo, Orellana, Pastaza [7] , [67] , [106] , [119] Strumigenys vartana (Bolton 2000) Pichincha [7] , [116] Strumigenys 
